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SYLLABUS SEMESTER SCHEME
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.- Scheme of Examination:

-~

1. Each theory paper EoSE shall carry 100 marks. The EoSE will be of 2
hours duration. Part A of theory paper shall contain 10 Short Answer
Questions of 20 marks based on knowledge, understanding and
applications of the topics/ texts covered ir the syllabus. Each question
will carry two marks for correct answer.

2. Part “B” of paper will consist of four quest.ons with internal choice
(except in case where a different scheme is specified in the svllabus) of
20 marks each. -

3. Each Laboratory- EoSE will be of six hour duration and involve
laboratory experiments/exercises, and v:va-voce examination with
weightage in ratio of 75:25.

2. Course Structure:

The details of the courses with code, title and the credits assigned are as
given below. :

- Abbreviations Used

Course Category

CCC: Compulsory Core Course
ECC: Elective Core Course
OEC: Open Elective Course
SC: Supportive Course

SSC: Self Study Course

SEM: Seminar

PRIJ: Project Work

Contact Hours
L: Lecture

T: Tutorial

P: Practical

S: Self Study

The medium of instruction and examination shal} he Engihish oniv
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M.se. BIOTECHNOLOGY (SESSION 2018-1 9
THIRED SEMESTER -
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' No. | CODE . , Bs 3 week ( Hrs.)
i i © ———
S= < L T P Theory P
‘1. iBTH90! (knmeﬁngmecnng ' 4 : 5 0 3

PP S

[ ]

. ()
-8, 8
4
14
vy
LPY)

* BTH 992 - Anma! onmchnology

(V8]

.'éBTHQ(B SemmmSaennﬁc - ccc@;z;-. ] 0 3 “

. T Theoryﬂécﬁve‘-.} ECC

ol e o
"~
-
&y
)

] Theory Elective-2 ECE !
. o
y 1
i

56 : R T‘heoryEiwtxve-? i ECC

~
b

oy
A
1

7 ! BTH9II ;'Genml?mcuca,x,ab Lcceoe o
' (Basedon BTH®)1.BTH | o
902 & BTH 03 .

g Elective Practcal Lab-!  ECC  :  © : 2 ‘ :

9 " : .E}eczivePracﬁca.'* Lab-2  ECC : = g 3 : 2

o ‘*Eiewvepmcajms ECC .o - T
FOURTH SEMESTER

S. ' SUBJECT Course Title P Contact hours o per £oSE duration

—

LT P Theow P

Course
Category
Credit

T BTH Xo01 Plant Biotechnology ccec 4 4 G -

H
i

(3

EBTHXM IPR&B&omfcty cCC 4 ].1 o

'3 (BTHX03 | Dissertation & ccc 4 - a2
: . : Industrial Traim‘ag i .

4 Theory Elective-! CECC 4 :

s / Theory Elective-2 CECC & s

6 Theory Fiective-3 ECC 1 2

- (Based on BTH X01 &
- BTHX02
i

8 Elective Practical Lab-1 | ECC 2~ ;

\‘2"3 i

Re* larrar

Atu.‘.:"




19 | | ElectivePractical Lab2 ~ ECC ‘2 0 0 3 2
P % ; : : :

f1o | | Elective Practical Lab-3 'ECC "2 ‘o ¢ 3 5 s
i i H 4 ;

Note:-

1.Elective core courses lab. can be opted only if the respective Elective theorv has heen
opted by the student. ECC lab. Examination will be based on ECC lab. work of
above papers wherever applicable.

2.Department will offer minimum three and maximum six theory elective courses for
the semester based on options subrritted by the students and availability of Tacult

to teach the course.
Theory Elective Courses
Specialization Clusters:-
- A.GEN-General
B.IB- Industrial Biotechnology )
C.EB- Environmental Biotechnology
D.PE- Protein Engineering
Theory Elective Courses
Elective | Specialization ! Coarse Title Prerequisite Semester In
Course : which coarse will
Code be available
| BTHAOI | GEN Analytical Techniques g
BTHARZ ' gen Bioinformatics & =S
BTHA®B | Ggn Entrepreneurship & m
; Ethics :
. BTHA04 | GEN Virology v
B 5
| THBOI B Enzyme Technologv
‘B i . L -
; THBQ2 . B - Bioprocess Engineering
' BTHB0:  IB Industrial Biotechnology i B
; & Biosafety
BTH Bo4 B . Nanobiotechnalogy ' v
'BTHCOI ' gp ' Biodiversity, Ecology I
b : and Evolution . :
!BTHCO2? 'EB Applied Environmental - n _
: A Biotechnology \—r \M -
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{ BTE 201 | pg N - R
i } | Protein Engintering ;
f BTHDO2 | PE Proteomics & Genomics -

Laboratory Electlve Courses ‘

Elective | Specialization E Course Title - | Prerequisitt  Semester In
Course ! ' i which course wifl
 Code N be available
i BTH AN | GEN Analytical Techniques | 1
BTH A2 GEN Bioinformatics & R 1 | h
, Biostatistics :
BTH A13 GEN Entreprenéurship & L I
. Ethics - S f
BTHBIl g E Technol c g
BTHBIZ | 1B . IO —
i {  Bioprocess Enginesring I
BTHBI13 |IB 5 Industrial Biotecknology mn
; ! & Biosafety
BTHB14 B Nanobiotechnology '
BTHCII  igp ' Biodiversity, Ecology T
i : and Evoluation,
tBTHCI2 | EB \  Applied Environmental | v
. : i Biotechnoio_gx :
' BTHDI1 ' PE ! Protein Engineeri | o
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Genetic engineering tools and their applications: Restriction-modification system & enzymes.
modification enzymes (methylases and other enzymes ne:ded 1n genetic engineering), DN A and RN A
- markers. Gene Cloning Vectors- Plasmids, bacteriophages, phagemids, cosmids. Artificial
chromosome vectors (YAC, BAC. MAC),CHEF analysis. virus derived vectors-SV40, \i3,
retroviral vectors, and general applications. 3

I : 8

Nucleic Acid Sequencing and Amplification: Sequencing methods and their Applications- Maxim &
Gilbert’s and Sanger’s methods; Pyrosequencing, Thermat PCR. Shot gun sequencing and Automated
method. Nucleic Acid purification and Yield Analysis; PCR - Types and applications.

adaptors, Library (cDNA and Genomic) construction and screening. Altemative Strategies of Gene
Cloning- Two and three hybrid systems, cloning of genes in expression vectors and regulation, DNA

microarrays.
10

Study Gene Regulation and analysis of gene Eyoression: DN A ransfecacn methods, Nerherr
blot, Primer extension, Si mapping. RNase protection assays. Reporter assays.
6

Southern and Western blotting, DNA fingerprinting, Chromosome walking, Southemn and
Fluorescence in situ hybridization; 3

Mutagenesis, Protein Engineering & Processing of Recombinant proteins - Directed
Mutagenesis- Oligonncleotide with MI13 DNa, PCR amplified oligonucieotide and Random
mutagenesis. Protein Engimeering: adding disnifide bonds. reducing number of free sulftnvdril
residues, changing aminoacids, increasing and modifying enzymatic activity. Processing of

T-DNA and Transposon Tagging: Role of gene tagging in gene analysis. T-DNA and Transposon
tagging, Identification and isolation of genes through T-DNA or transposon. Transgenic and Gene
Knockout Techmologies. Targeted gene replacement, Chromosome engineering.

- 6

Expression Strategies for Heterologous Proteins: Vector engineering. host engineening. :n vize
transcription and translation, expression in bacteria, yeast msects and insect celis, expression
mammalian cells and plants. '

8

Gene Therapy-Vector engineering, Strategies of gene delivery. gene repiacement augmentanon. gens

correction, gene editing gene regulation and silencing. 6




Appiiation of genetic eng'meering:Uswoﬂ'mg,::nicl plants and amimails; producton of
recombinant pharmaceuticals, disease diagnoses and ninotechnology. 1

Suggested Laboratory Exercises:-

L.

H

Growth characteristics of E. coli using plating and wrbidometric methods. Growth Cover

2. Bactenal culture and antibiotic selection on medha.

3. Isolation of plasmid from E. coli by alkalire lysis method and its quantificanon by
spectrophctometer. "

4. Amplification of DNA by PCR .

5. Restriction enzyme digestion of genomic I’NA and plasmid DNA from E.coli and
estimation of size of DNA fragments after electrophoresis using DNA markers.

6. RFLP analysis

7. RAPD analysis

8. Demonstration of DNA fingerprinting. Humane Forensic ,

9. Restriction digestion of the plasmid and estimation of the size of various DNA
fragments & Construction of Restrictioa digestion map.

10. Cloning of DNA fragment in a plasmid vector.

11. Transformation of the given bacterial population and selection of recombinants.

12. Co-cultivation of the plant material ( e.g. leaf discs! with Agrolacter:um ard study
GUS activity histochemically.

13. Any other practical based on theory svliabus.

Suggested Reading:-

1. Sambrook. J., Fritsch. EF. andManiatis, T. (2000). Molecular Cloning: A Laboratory Manua!
Cold Spring Harbor Laboratory Press,New York.

2. Glover, DM. and Hames, BD. (1995). DNA Cloning: a practical Approach IRL Press
Oxford.

3. Kaufman PB., Wu, W Kim, D. and Cseke, LJ. (1995). Molecular and celtular Methods i
Biology and Medicine CRC Press.Florida.

4. Berger, SL. and Kimmel. AR (1998). Guide to Molecular C loning Techniques. Academiz
press Inc. San Dlogo. -

5. Gooddol, DV. (1990). Gene Expression Technolog;x' Acaderuc Press Inc . Sar Diego. |96

6. Mickloss. DA, and Greyer, GA. ( 1990). DNA Science A First Course in Recombinan:
Technology. Cold Spring Harbor Laboratory Press. New York

7.

Oxford. ¥ \dJ , ~
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Davies, JA. andRomlkolf, WS (1992). Milestones in ontechnolog\ Classic papers on
. genetic Engdleermg Bmuworth-He!namzm, Bostton~ o C ,
9. Waiker, MR, andeepley ‘R-(1597). . Route Maps in-Gene. Technolcg) Blackweil -S1ence

IQ.'Kingsma;n’, ,v,,:'.SM“:.~_:;. and - Kingsman, AL _{1998). - Genettc  Engingering.
An_Introduction to gene analysis and cxplonmnon . cukaryotes. Blacxwell Scientfic
bhcauons()xfmd,l998

11. Glick BR.. and 'Ihompson, ’E (1993) Methocs in Plant \1olecula B:oi ogv and

Bmtechnology CRC Press, Boce Raton, Florida. ,

12. Glover, DM. and Hames, B.D. (Eds.) 11995%. DNA Cloning 1 © A Prmctical
Approach, Co,m chhmqms, ..nd edition. PAS IRL Precs at Oxford University Press.
Oxford.

13 Hackett, PE.. Fuchs JA andemg, . {1988}, An Introduction to Recombinan:

o DNA Techmques Basic E ,_.xpenmm in Gene Mampuiauon Benjamm Cummmg\

| Pubhshmg Co., Inc. ‘Menlo Park, California.
' 14: Ghick, BR_ And Pastemak, .U { 1994; Molecular Bmteshm i g\ pm» nles and Applications
of Recombinant DNA. Panima Publishing Corp. New Da!hi ‘.

15. Watson, JD., Gilman, M., Witkowski, J and Zollar, M. {1992 Recombinant DN 2 . Sec Egd o
Scientific Ametican Books, New York.

BTH 902- Animal Biotech nology

Tools and Culmre Media Equipments and materials for animal cel! culture technology. Inteduction
to the balmce salt solumms and simple growth medium Brief account on the chemz»aL physical and
metabolic functions of different constituerts of culture medium. Role of carbon d:ownde Roie of serum
and supplements, Semm&pmmﬁeedﬁedmedmmdmmapphcanon

Basic understanding for cell culture: Structure and orgamization of animal cell. Cel} physiology
Primary and established cell line cultures. Biology and characterization of th: culmred seiis an

measuring their growth. : s

Techniques of cell culture:Basic techniques of mammalian cell culture in virro: disaggregabon of
tissue and primary culture; maintenance of cell culture; cell separation Scaling-up of animal cel
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‘ calt,re, measurement of viability and - cytotoxicity.Cellsynchronization. Cell cloning.
micromanipulation and types of cloning, Sterz cell culture, ' embrvonic stemn cells and their

applications. Measurement of cell death. Apoptosis. Three dimensiona! culture and tissue engineering.
' 15

Mammalian Cell transformanon Establishment of Immortal cell lines, transfection. selection t by
selectable markers, gene amplification for high leve! protéin expression. Specialized methods to
transfer difficult cell types; Uses of viral vectors, Vaccnia and Baculovirus and Retrovirus in gene
transfer; and use of antisense RNA and DNA in controlling gene function. Mice as the expenmental

material for gene introduction.
10

- Impact of Recombinant DNA on human Genttics: Mapping and cloning human disease genes-
Positional cloning, subchromosomal mapping and markers, in situ hybridization to chromosomes and
RFLP. ¥ 2 v 8

Applications of Animal cell and Recomm:n DNA technology: Cell culture based vaccines
Somatic cell genetics.Organ and histotyplcculmrw.Developmmt of Transgenic animals (Mice. Cartle.
Sheep, Goat, Pigs, Birds and Fish) and their uses. DNA- based diagnosis of genetic diseases: Human
somatic cell gene therapy for single-gene disorders.
A 17

Suggested Laboratory Exercises:-

Prepmmofnsmmmmdmmm filtration.

Preparation of single cell suspension ﬁon spleen and thymus.

Cell counting and ceil viability.

Macrophage monolayer from PEC ,and easurement of pathogencity activity.

Trypsinization of monolayer and subculturing.

Cryopreservation and thawing.

Measarement of doubling time.

Role of serum in cell culture.

Preparation metaphage chromosome from cultured cells.
. Isolation of and demonstration of apopeosis of DNA ladde!mz
. \{Tl'assa» forcdlvmbﬂ;ty and growth.
 Cell fusion with PEG. o -
. Anydﬁqpia@m]basédonthm’&'ﬂnbus
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= Watson, JD., Gilman, M., Witkowski, J and Zollar, 3. (1992). Recombinant DN A (Sec. Ed.».
Scientific American Books, New York.
2. Glick, BR. And Pasternak, JJ. (1994). Molecular Blotechnoloav Pnnclples and Applications

of Recotibinant DNA. Panima Pnbhshmg Corp, New Delb_
Froshnev RI Culmre of Animal Ceils.(.ard Edition). .W des ~Liss.
\&wters, JRW (Ed) Animal Celi Culture-Practical Approach,ﬁxford
Basega, R. (Ed), Cell Growth and Division: A Practical Aporoach. IRL Press
Butler, M. & Dawson, M. (Eds) Cell Culture Lab Fax.Eds..Bios Scientific Publications Ltd.
Oxford. .
ManmCIyn&s M (Ed). AmmalCelleﬂanechmques Qpmlg@r
8. Jenni, Mathur P. and Bamnes, D (Eds). Methods in Cell Biology. \oi 5%7.Animai Cell Cuiture
Methods. Academic Press.
9. Glick, BR. And Pasternak, JJ. ( 1994). Molecular Bmmchno]og} Principles and Applications
of Recombinant DNA. PammaPubhshmgCoxp New Delhi.
10. Watson,ID Gilman,M Wiﬁcowsh]andloﬂm- M {1992} Recombmam D\A (Sec Ed.)
Sclmnﬁc Amex;m Books, New York. e '
. 11. Kumar, HD.(!998). Modem Concept of Biotechnoldgy. Vfaéspﬁbmshmg House. New Delhi
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BTH 903- Seminar, Scientific Writing & Presentation

Practical’s throﬁgh Assignments: | | 100

1. Writing Review of Literature: Review of the therannefAnnotated Bvbhograph\
Locate, analyze summarize, and evaluate at least 3 s:‘hoiarh and 3 popular sources in
an area of interest and produce an Annotated beuographyﬂiewew of the Literature
using appropriate citation style, to support the Loag Article (4-6 pages).

2. Data analysis and presentation: How to present data? Which diagrams to use? Whai
programs and data formats to use for data visualization”

3. Types of graphs (Microsoft graphics 3D)Different graphs for different purnoses

(poster, talk, manuscript).Students will be able to correctlv identify and describe rour
kinds of graphs commonly used in science: pie charts. hne graphs. scarter plots, and
bar grapbs

4. How to give a Seminar: introduction and background information on toptic.  ‘What

relevant research has been performed previously? State the problemts? that renain ~
Eaty
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- unanswered. State objecuv&s and specific hypotheses you wish to test. Describe the
methodology used to test your hypotheses. Pfesent Data Resuits, Discussion and
Interpretations (fact vs. fiction) and explain the significance of vour tfindings.

5. Scientific presentations/Poster/Power Point (short and long): Docurent Aralvsis
Presentation (Information Literacy) Thmugh multimedia presentation (PowerPoint or
Poster Sessmn) by analyzing selected articles and scholarly and popular science
writing and journals. Use visuals. What does a gcod poster need? Structuse of 2 good

poster.

Suggested Reading:-

ISaennﬁannngandCommnnmnon_Papas Pmposals,andl’r&semmons, 1st Edition, by
Angelika Hoffman, ©2010 Oxford University Press, ISBN 978-0-19-539005- 6

2. The Craft of Scientific Presentations: Critical Steps to Success and Critical Errors to Avoid
by Michaet Alley, ©2013 Springer, ISBN 978-1441982780

3. Bennett, B. 2001. The three P’s of scientific talks: Preparation. practice. and oresentanon.
Society for Economic Botany Newsletter. |5: 6-9. can be found on-line ar
Lxg://www.eoonbot_ogg&ebmmtedm p&pfissnesi2001 spring pdf{

Examination Scheme:- MM:-100
Presentation 50
Poster Presentation (on Computer) 25
Practical Record : 15
Viva-Voce : 19
- \ / /\, N 0}1 s
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BTH X01- Plant Biotechnology

Plant tissue culture: Principles, Concept, -hstorv of dexeiopment of p]ant tissue cuiture,
Concept of totipotency, PTC laboratory ﬁmhues operation and manaaemem General
methodology. Different PTC media and thei- nutritional components, media preparation and
sterilisation techniques.aseptic techniques and preparation of explants, histological techniques
for plant tissue culture. Cryopreservaﬁon and slow growth for germplasm preservation.

S

Plant tissue culture technology: Shoot morphogenesis and ;orgé;ﬁoeeﬁesis rooting,
hardening and field transfer; Micropropagation, prodmuon of v:rus ‘free plants, callus and
suspension cultures, single cell culmre Ovary anther and micmsmm culture for production
of haploid plam&Somanc embryogenesis, synthetic seeds and ifs cryopreservation.Plant
tissue culture as a technique to produce novel plants somaclonal vanations.Overview of
Plant Tissue Culture Applications. 7
Protoplast technology: Protoplast isolation, purification. viabilinv tesis, plaung sificenc.
cultu;e, Somatic cell hybridization, selection of hybrid, cvbrids and their regeneration

6

Plant transformation (Recombinant DNA) technology: Tools and technigues. Vectors for
plant transformation (Viral and Bacterial), Basic molecular charactenstics of 4grobacrerium,
Basis of tumor and hairy-root formation, Characteristic features of vectors {Co-integrative
- and binary vectors, Ti, Ri plasmids, 35S and other promoters and terminators. szlectable
markers, reporter genes, origin of replication etc.).

7
Agrobacterium-mediated plant transfomaﬁon:Cloning of selected gene, its integration
into Agrobacterium. Agrobacterium-mediated gene transfer - mechanism of T-DN A transfer
and its integration into plant genome, role of virulence gene, selection of transformed cells/
tissues, expression of the integrated gene in plants. Multiple gene transfer. Practical
applicatons of Agrobacterium-mediated gene transfer. _ 6

{2



Ditcct gene tramfer methods :Particle bombardment, eIectroporauo*l and micro injection.
Transgenic gene mcoxporanon, slabxkty and expression; gene s:lencmg, Cryopreservation and
Genebanks. . 6

Plant Breedmg* Bnef 1dea about conventxonal Plant Breeding Methods- Characte,
' 1dentxﬁmnon, moorporanon (hvbndnzatxon) selection and release of variety’ Role of ‘
\lolecnlar markers: RFLP RAPD STS, SCAR, SSCP. AFLP in plant breeding

applications.Green house and green-home technology.
Transgenic approach;x to crop improvement: Resistant against  biotic (virus, fungi.
bacteria; nematode, insect, weed) and abictic stress (salinity. drought. herhicide. cold.
metals), longer shelf life. Improvement of crop yield and quality - golden rice and other
developments. Extension of ﬂower_ life, pigmentation and fragrance.

' Manafactare of valauable pradncts Industnal apphcahona of plant cell culture; Plant cell
culture and biosynthesis of secondary products; Manufacture of - antigens, antubodies, -
edible vaccines, enzymes, proteins. . . 8

Suggested Laborazorj Exerczses

I Preparation of Stock solutions for MS medium.
Preparation of medium.

Micro propagatﬁn'technique

Surface sterilization and Organ culture.

Callus induction, propagauon, and differentiation
Organogencszs- Shoot and root formation and their organic connection.
Hardeningandtmmferofpiantstosoi].

Study of somatic embryogenesis.

Anther culture, production of Haploids.

10. Ovary cuiture

11. Somatic embryogenesis using appropriate explams and Preparation of svnthetic seeds
12. Protopiast isolation and culture.

13. Demonstration of protoplast fusion emploving PEG

14. Cytological examination of regenerated plants.

15. Isolation & Identification of Sec metabolite from Plart Ceit Cylrupas

16. Agrobacterium culture ,Selection of transformants Jeporter genei GIUS jassavs

o
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(7. Any other practical based on theory syllabus

Suggested Readings:-
l. Bhojwani, S.S. and Razdan, M.K. (1956). Plant Tissue Culture - Theorv and Practice
(a revised edition). Elsevier Science Publishers, New York. USA.
Slater A, Scott N, Fowler M (2010) Plant biotechnology: the genetic manipulation of
plants. Oxford: Oxford Umversxty Press.
3. Hammond, J. McGarvey P. and Yusibov V. (Eds) (2000). Plant Biotechnology.
Springer Verlag. Germany. ‘ ¢
4. Fu,T -J, Singh, G. and Curus, WR. (Eds} (1999) Piam Cell and Tissue Culture for
the Production of Food mgrednems. Kluwer As ic/Plenum Press.
| 5. Chawla, HS. (1998). B;otechnology in Crop :‘jprovement International Book
6. Henry, RJ. (1997). Prac(icgl‘Applicaﬁoq-of plant Molecular Biology. Chapman and
hall.
7. Butenko, RG. (2000). Plant Cell Culture, University Press of Pacific
8. Collin, HA. and Edwards, S. (1998). Plant Cell Culture. Bios Scientific Publishers.
Oxford, UK.
9. Dixon, RA. (Ed.)(1987). Plant Cell Cuiture :Practical Approach. IRL Press. Oxford.
10. George, EF. ( 1993} Plant Propagation by Tissue Culture. Part |. The Technolo
2nd edition. Exegencs Lid., Edington, UK.
11 HaH,RD (Ed.) (1999). Plant Celi Culwre Protocols. Humana Press, Inc., New Tersey.

)

12. Shaw CH. (Ed.) (1988). Plant Moieculaerology A Practxcal Approach, IRL Press,
Oxford

14. Kumar, A. and Roy, S. (2006) Plant Biotechnologv & is applications in Tissue
Culture. LX. International Pvt. Ltd

I5. Kumar, A and Roy, S. (2011). Plant Tissue Culmre and Apphed Biotechnology.
Aavishkar Publishers, Jazpur

16. Mascarenhas, AF. (1991). Handbook of Plant Tissue Culture, ICAR. New Deih;

17. Ramawat, KG. (2000). Plant Blotecbnologv S. Chand & Co. Ltd New Delh:

18. Rajdan, MK_ (1993). An Introduction to Plant Cell Culture. Oxford & [BH Publishing _
Co. Pvt. Ltd. New Dethi. ‘rm\ ey
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iY. Narayanaswamy, S. (1994). Plant Cell and Ti§sue Culture. Tata McGraw-Hill Pub.
Com. Ltd. New Delhi. B o

20. Ammirato; PV, Evans, DA, Sharp, WR. And Yamada, Y. (1984). Hand Book of Plant

Cell Culﬁxre, Vol. 1-3, Macmillan Pub. Co. NY & Collier Macraillan Pub. London,

21. Gupta, PK. (2010). Plant biotechnology, Rastogi Pub. Meerut.

22. Natesh,S, _Chopra, VL. And Ramachandran, S. (1987} Biotechniques in Agriculture
Oxford & IBH Publishing Co. Pvt. Ltd. New De’hi ‘

'BTH X02- IPR & Biosafety

Introduction to Intellectual Property: Types of IP: Patents, Trademarks, Copyright &
Related Rights, Industrial Design, Traditional Knowledge,Geographical Indications,
International framework for the protection of IPIP as a factor in R&D; IPs of relevance to
Biotechnology and few Case Studies; Introduction to History of GATT, WTO, WIPO and
TRIPS L ‘ ' S 15

Concept of ‘prior art’ ,

Invention in context of “prior art”™; Patent databases: Searching Internationa} Datahases:
Country-wise patent searches (USPTO, EPO, India etc }. Analysis and report formation
‘Basics of Patents:-

Types of patents; Indian Patent Act 1970; Recent Amendments. £1iing of a patent
application; Precautions before patenting-disclosure/non-disciosure, WIPO Treaties
Budapest Treaty: PCT and Implications: Role of a Country Patert Office; Procedure for filin £
a PCT application ) ‘ , 15

Patent filing and Infringement '

Patent application- forms and guidelines, fee structure, nme frames;, Tvpes of patent
applications: provisional and complete specifications: PCT and convention patent
applications; International patenting-requirement, procedures and costs; Financial assistance
for patenting-introduction to existing schemes; Publication of patents-gazette of india. status
in Europe and US Patenting by research students, lecturers and scientists-
University/organizational rules in India and abroad, credit sharing by workers, financial

incentives Patent infringement- meaning, scope, litigation, case studies and examples
15

Introduction; Historical Backround; Introduction to Biologicai Safety Cabinets. Primans
Containment for Biohazards; Biosafety Levels: Biosafety Levels of Specific Microarganisms.
Recommended Biosafetv Levels for Infectious Agents and Infected Animals. Brosafert
Protection of New GMOs; guidelines - Government of India. Definition of GMCs & LMOs:
Roles of Institutional Biosafety Committee, RCGM. GEAC s12 for GMO apphicatons or
food and agriculture; Environmental release of GMOs: Risk Analvsis; Risk Assessment. Risk

1S
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macagement and communication; Overview of National Regulations and relevant

IntemanonalAgreememsmcludmgCanageumcol 15

Suggested Exercises:-

1. List of Patent offices in India
2. Preparation of Patent document
3. Case studies of Biotechnology patents

4. List of cotemporary GMOs and their challenges
5. Exercises as per syllabus _

Important Links
http://www.w3.org/IPR/
http://www.wipo.int/portal/index_html.ens
http://www. ipr.co.uk/IP_conventions/paient_cooperation_trwty.hunl www_patentoffice.nic.in
www.iprlawindia org/ - 31k - Cached - Similar page '
http://www.cbdint/biosafety/nground_shml
" htrp:I/www.cdc.gov/OD/ohslsympS[]yrbexthnn
http://web.princeton. edw/sites/ehs/biosafety/biosafetypage/section3 htm!

BTH X03-Dissertation & Industrial Training

The project work will involve in depth practical work on a problem suggesied b the
supervisor of the candidate. The evaluation of the dissertation will be done ov the
external examiner. The dissertation submitted by the candidate shall be evaluated by
one external expert, Head of the department and supervisor of the candidate. The
seminars, in-plant training and industrial visit reports will also be submitted by the
candidate to the Head of the Department who will submit these to the external
examiner. The examination shall be held in the department and the dissertation etc.

will NOT be required to be mailed to the external examiner. The distribution of the

marks will be as under:

M.M. 100
Dissertation Report - 50
Evaluation | o 50
(PPT & Viva-voce)




Theory fii}lféctive Course
Cluster: GEN- GENERAL
BTH A01:GEN: Analytical Techniques

Basic Techniques
Buffers; Methods of cell disintegration; Enzyme assays and controls; Detergents and membrane

proteins; Dialysis 4
Spectroscopy Techniques
UV, Visible and Raman Spectroscopy; Theorv and application of Circular Dichroism: Flucrescence:

MS, NMR, PMR, ESR and Plasma messmu spectroscopy 6

Chromatography Technigues

TLC and Paper chromatography; Chromitographic methods for macromolecule separation - Gel
permeation,lon exchange, Hydrophobic, Reverse-phase and Affinity chromatography; HPLC and
FPLC; Criteria of protein purity 8

Electrophoretic techniques
Theory and application of Polyacrylam:de and Agarose gel electrophoresis: Capillany elecropiores:s,
2D Electrophoresis; Disc gel electrophoresis; Gradient electrophoresis: Pulsed fieid ge!

electrophoresis £
{.
Centrifagation
Basic principles; Mathematics & theory (RCF, Sedimentation coefficient etc): Types of centnifuge -

Microcentrifuge, High speed & Ultracentrifuges; Preparative centrifugation: Differential & densinv
gradient centrifugation: Applications (Isolation of cell compcnents), Anglvtical centrifugation.
Determination of molecular weight by sedimentation velocity & sedimentation equilibrium methods
- 1§
Radioactivi
Radioactive & stable isotopes; Patten and rate of radicactive decav: Units of radicacuvity:
Measurement of radioactivity; Geiger-Muller counter: Solid & Liquid scintillation counters (Basic
principle, instrumentation & technique); Brief idea of radiation dosimetry: Cerenkov radiation:
Autoradiography; Measurement of stable isotopes; Falling drop method: Applications of isotopes 1n
biochemistry: Radiotracertechniques; Distribution stedies: Isotope dilution technique: Metbolic
studies; Climical application; Radioimmunoassay 15

Advanced Techniques
Protein crystallization; Theory and methods: APl-electrospray and MALDI-TOF “Mass spectromemy.
Enzyme and cell immobilization techniques; DNA & Peptide Synthes:s. Ulratifranon and other

membrane techm-qufs : - } — w«-—‘ .
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Electlve Practxcai Lab BF H A 1 1: -Ana]ytxcal Techmques
Suggmted Laboratory Exerma

Preparation of buffers
Smdyofenzymehneucs for effect of time/ enzyme concentration/ pH
- Extraction of proteins from plant tissue and their qnmmtanvc (Bradford’s) and qualitative
(SDS, PAGE gel) analysxs
Isolation of DNA/RNA from plant tissue and agarose gel electrophoms
Quantification of nuclei¢ acids by spectrophotometer ¢ o
Qualitative and quantitative analysis of photosynthetic pigments and anthocyanins by
spectrophotometric'and chromatographic techniques.
7 'Isolauon of bloacuvc compounds from medicinal plants using column chromatography and
' TLC
8. Isolanonmdpmxﬁcauonofmx:lm,lmto&ondnaoa dalomplasta oroﬂlerceu components
9. 'Analvssofm:dcexnactsﬁ'mnmedmna{plamsvsmgl-@LC o

10. 2D electrophoms
11. Any iab exercise based on ana!ynae! techniques

w N

IR

&

Texts/References, . AT e

1. Freifelder D. thsxcal Biochemistry, f-\pphmon t0 onchemxsm and \foletm}a.f Biology. 2nd
Edition, W.H. :

Freeman & Company San Fransisco. 1982.

2. Keith Wilson and John Walker, Principles and Techmqnfes of Practical Biochemistny. Sth
Edition, Cambridge

bmves‘sxtv Press, 2000,

3. D. Holme& H. Peck, Analytical Biochemistry, 3rd Edition, Longmran, 1998,
4. R.Soopm,?mtempmﬁcauon Prmcxpia&?ram«:m, 3rd Edition. Springer Verlag 1994
5. Selectedrmdmg from Methods m Enzymology

BTH A02:GEN: Bioinformatics & Biostatistics

Concepts of Bioinformatics: Introduction and future prospects. Apphications in genomics and
proteamics; Public databases; Gene bank; Database searches: sequence retrieval systems: Simulann,
searching: BLAST, FASTA; Multiple sequence alignment: CLUSTALW: Detecung functicnal sites
in DNA; Motif and domain prediction and analys:s, Idenufication of open reading frames ;ORF:.
Gene annotation technology . .

11

Databases and ontine tools: Biological Databases:- Types and applications: Sequence databases -
GenBank, EMBL, DDBJ, PIR-PSD, SWISS-PROT,; Suucture Databases - PDB. SCOP NDB.
Derived Databases:- PROSITE, PRINTS, TIGR, Online tools- Genetool: STRING. 1—\553*«4

Bioedit; BioGRID; MEGA; Sequin. Bankit 09 DA ‘~» *

(€




Applications of Bioinfermatics: Computational methods for sequence analysis: Dot blot and
dynamic programming methods; Phyiogedqﬁc analysis; Virtual and electronic cell; Internet tools for
DNA sequence translation; Restriction Shzyme mapping; Prediction of secondary structure of
proteins; Application toels- primer de&gmng. molecular mapping and concept and tools of computer
aided drug design; =
10

Fundamentals of statistics: Arithmetic mean, merdian. mode: theory and simple numerical problem.
Measures of variation: standard devxauon, variance, coefficient of variation; Correlation, opes and
methods: simple, multiple, linear and nonlinear correlation, Spearman’s correlation. rank correlation.
Regression: linear and curvilinear regression (for two varigble X and Y only), Regression lines by
least square method; regression equitions of X.on Y and Y on X only; Sample size; Power of study.

Tests of significance: Null hypothesis; Standard error; Level of significance; Degrees of freedom.
Significance of mean for large samples; Significance in means for small samples (students t-test):
Significance in ratio of two samples; F test (for difference between vanance of two samples). Chi
Square test; Analysis of variance test (ANC'VA) for one and two way classification; Caiculagon o1 an
unknown variable using regression equat.on

13

Laws of probability, theorem of tota] probabitity 4

Elective Practica] Lab BTH 2?&1.2: Bioinformatics & Biostatistics
Suggested Lab Exercises:. 3 |

. Introduction to bioinformatics databases (any three): NCBLI'PDB/DDBY. Unipror.
PDB etc. ,

2. Sequence retrieval using B*AST

3. Sequence alignment s

4. Phylogenetic analysis using cltstalw

3. Protein structure prediction ”

6. Picking out a given gene from genomes using Genscan or other softwares ( promoter




*1. To leam graphical representations. of statistical data with the help of computers (e g
MS Excel). - . HEEE

Sng{ested'keﬁding . _ ,

1. Introduction to Bioinformatics, Arthur M. Lesk, Oxford University Press.

2. Introduction to Bioinformatics, Attwood, Pearson Education. |

3. A Textbook of Systems Biology, E. Klipp. W. Liebermetster, C. Wierling, Axel ‘
Kowald, H. Lehrach, R. Herwig (2009), Wiley-VCH Verlag GmbH & Co |

4. Bioinformatics: Sequence and Genome Analysis, David W Mount (20011 Cojg
Spring Harbor (CSH) Laboratory Press. =~ - L

5. Plant System Biology, Coruzzi, G.M. (2009), Wiley Publishing House.

6. Bioinformatics - A Practical Guide to the Analysis of Genes and Proteins. 2nd Editior

7. Biomfmcs: Sequence, stmcture and Data Bank A Pracncai Approach by Higgis

8. Bioinformatics - from Genomes to drug. 2 volumes by Lenganer

9. Bioinformatic Methods and Protocols - Misener.

10. Bioinformatics: Sequence and Genome analvsis,

11.. Inn'oducxion_:o Bioinformatics by Altwood. 3 . ,

12. Proteome Research: New Frontiers in Functiorial Genormics: Principles and Practices

13. Genomics: The Science and Technology behind the humar project.

14. Protein Biotechnology. Edited by Felix Franks. Humana Press, Totowa, New Jarser
 15. Pracuical Statistics for experimental biologist by Wardlaw, A.C_ {1985, “

19. Introduction to Biostatistics, Le and Chap (2009), Wilay and Sons
20. Fundamentals of Biostatistics, B. Rosner (2005), Duxbury Press,
21. Medical Statistics from Scratch, Bowers (2008}, Wiley and Sons.

BTH A03:GEN: Entrepren_eurship & Ethics

Entrepremnhjp: concept, definition, structure and theories of sorepreneurship. Tipes of
start-ups.Tvpes  of entrepreneurship.  environment, process of  entrepreneurial
development Entrepreneurial culture, entrepreneunal leadershup, product pienming and
development Project management. Search for business idea Concept of projects. Projact
identification, formulation, design and network analysis. Project repott and project appraisal
18

Entreprenenrship in Biotechnology:

Integration of Science, technology and business, Basic pninciples and pracnices o
Mmanagement, Definition, concepts and application; Organization tvpes. coordmatw.,_%ﬁ?m N

L
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and de<ision making in management, Conccpmai framework and characteristics for being an
entrepreneur in bioteclmology. Case studies of successful and vnsuccessfu; bio-entreprereurs.

10

- Core concept of Market: Identification and evaluation «©f market potential of various bje-
entrepreneur sectors. Marketing | marketing reéearch-,concept and techniques Rola o

government and schemes, financial institutions in fostering bio—emreprsﬁeurship 15
Skills in bio-enn'eprenenrship: .
Personality and attitude, Organizational behavior, Leadership, Principles of effective
communication- Body language. public speaking, presentation. business proposai writing
Communication aid and application of technology.

) 6
Ethical issues: [ntroduction- causes of unethical acts, ignorance of laws. codes. policies and
procedures, recognition, friendship, personal gains. Professional ethics- professional conduc:
Ethical decision making, ethical dilemmas Teaching ethical values 1o sCientists, good
laboratory practices, manufacturing practices, laboratory accreditation. [PR. Forms of PR

6

Elective Practical Lab BTH A13: Entrepreneurship & Ethics

Suggested Laboratory Exercises:-
l. Innovation and Entrepreneurship
2 Developﬁxem of Networking
3. Business Communication
4. Formsof IPR _
5. Industrial visit (Report) ,, ‘
6. Success stories of Entrepreneurs e
v, R

~)

Support & Start up schemes.
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¥ !;’(3

et
i -

L&

JSrTar

Usiversity ¢f Rajzsthan

2 ‘ Q,j’ TAIPUR



3. ‘Business modeling ot
Suggested Readings:
1. Alvaro Cuervo, Domingo Ribeiro and Saivador Roig, 2007 Entrepreneursh; p

}JJ

Concepts, Theory and Perspective. Part 11, 155.1")

- Hannafey, FT. 12004) Entrepreneurship and Ethics: A Literature Review.|_of

Bussiness Ethics, Volume 46, Number 2 99.i10
N“_

Hassan F YaqubO Diepeveen, D. (2010). Intellectual Property and Developing
Countries: A review of the literature, the RAND Corporation, 1776 Main Street. PO
Box 2138, Santa Monica, CA 904072133 -

- ~

* Innovation: A Handbook of Best Practices”, Managiny Innovation for a Better Worid

Hahn, RW. (2005). Intellectual Property Rights in Frontier Industries.- Sofrware and
Biotechnology, AEI Press |

- Miller, Raphael, A and Michael HD. ¢ 2000} Jfrrefleciual FProperny Patens

Trademarks. and Copyright. 3rd ed New York: West'Wadsworth.

Creswell, J. (1998). Qualitative mquiry and rasearch.design: Choosing among rive
fraditions. Thousand Oaks, California: Sage Publicg’;ﬁ‘ons‘

Creswell, J. (2003). Research Design: Qualitarive, Quanzz‘tame. and Mixed Methods
Approaches. Thousand Oaks California: Sage Publications.

John W. Creswell, 2009, Research Design: Qualitative., Quantitatve. and Mixed
Methods Approaches, Third Edrtion, www.sagepub com. ISBN 9781412945574

. Dahlia K. Remler, Gregg G, Van Rvzn, R (2011} Research Methods 1n Practice.

Strategies for Description and Causation, - Www.sagepub.com, ISBN: 978-1-4129.

. “Primer on Ethics and Crossing Species Boundaries

14. Grey, ST. “Genetic Engineering and Xenetranspiantahon™

http//www . acﬁonbioscienoe.org@mwgy. htm}

15 Kolehmainen, SM “The Dangerous  Promise of  Gene Therepy™

htm:/‘s’wwwvactionbioscience‘org&iotedy’kolehmamen_him? e 3_‘ .
: Cla A
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i5. Sherlock, R. and Morrey, JD. (2002). -Ethical issues 1n biotechnology. Rowmané:

Litlefield Publishers, Inc.. Maryland, . - |
17. Paul B. Thompson (2007). Food biotéchnolog}' in ethical Perspective, The Springer.
~ * 2™Ed, The Netherlands,

| 18% (2008). Emergmg consequences of biotechnologyf

biodiversity loss and IPR issues. World Sc. Publ, Co. prg Ltd:, Singapore.

~ BTHAMGEN: VIROLOGY
Im’:atelvmmll(ﬂif.‘f o | | |

Activation of the Innate Immunity through TLR mediated signaling: Adaptive Immumn: T
and B cells in adaptive immunity; Immune fesponse in infection: Protective immune response

in bacterial; Viral and parasitic vihfecﬁons;- Correlates of protection 15
Vaccmatxon and immune response

Appropriate and inappropriate m:mune response during vmfectz'o‘n: CD4+ and CD§- memory
T cells; Memory B Qeﬂs;'Ge,nerat_ion,and Maintenance of memory T and B cells: Dendritic

Induction of Thi and Th2 responses by using appropriate é&jm'ams: Microbial. Liposomal
and Microparticles as adjuvant; Chemokines and cytokines: Role of soluble mediators el
vaccination: Oral immunization and mucosal Immunin. 13

Elective Practical Lab BTH A14: Virology

Suggested Laberatory Exercises:-
1. Widal Test
2. Ouchterlony double diffusion
3. Radio Immune Diffusion —_
4. Precipitation reaction X’:f\ SR
5. ELISA ,, Dl Rc‘giéf;riﬁff‘
2 e R Y e



. Blood Cell types

7. Identification of Myeobacterium

8. Total Leukocyte by Haemocvtometer

9. Prepare a list of conventional and new vaccines.
10. Any exercise related to syllabus. '

' Texts/Referencm o

1. Edited by Stefan HE. Kaufimann, Novel Vacgination Strategies. Wiley-VCH Verlag

2. Topley& Wilson’s, Microbiology and Microbial Infections Immunology Edited by Stefan
H.E. Kaufimann and Michael W Steward Holder Amold. ASM Press. 2005 or later adition.

3. Edition Charles A Janeway. Jr, Pay] Travers, Mark Walport and Mark ] Shloemchik.
Immuno Biology, The Immune system in health 'and Disease, 6th Edition, Garland Science.
New York, 2005 or later edition.

4. Annual Review of Immunology : Relevant issues 5. Annual Review of Microbiology -
Relevant issues

Cluster: IB- Industria] Biotechnology
BTH B01:1IB: Enzyme Technology
Introduction to enzyme and enzyme technelogy: History and scope of enzvmes and enzyvme

technology, nomenclature of eazymes, enzyme activity units, €nzyme business, major manufacturers
of enzymes in India and World. 7




Prepamiion and kinetics of ilhmwiiised enzymes. -- ‘Methods of immobilization of enzymes.
Physical adsorption, covalent binding, entrapment and micro encapsuiation. kinetics of immobilised
€azymes. effect of solute partition and diffusion on the kinetics of immobilised enzvines

of mobihscdinvcrta_se, lactase, raffinase 10
Biosensors: -Use of “hzymes in analysis, biosensors- calorimetric potentiometnc. amperometnc
optical piezoelectric biosensors and mnmunosensors 4

Elective Practical Lab BTH B11- Enzyme Technology

Suggested Laboratory Exercise:-

1. Asuyofsome common enzymes (amylase, protease, peciinase, lipase etc.}

2. Microbial production of an enzyme.

3. Purification of enzyme, determination of Vmax and Kim valves.

4. Effect of temperature. pH. ionic strength and inhibitors

5. Immobilization of enzymes/whole ceils by adsorption, covalent linkage, entrapment methods
6.&zymereacﬁonsinbiphmicaqueous-mgmicsolvm. |

7. Application of €nzymes in detergents, chenrical production. juice clarification and bioprocessing.

List of Books :-

1. Enzyme Technology - MF. Chaplin and D.C. Bucks

2. Industrial Enzymology - Godfrey and West

3. Enzyme - Copeland

4. Enzymes in Industry - W Gerhartz

5. Plant enzymology and plant histoenzymology —Mallick CP and Singh MB.. Kalvan; Pubg_s%er\; ‘

New Delhi., (1980) . ‘

28




BTH B02:1B: Bioprocess Engineering

Industrial production of chemicals, utilizing wastes: Alcohol ‘ethanol), Acids (o, aceng, and
gluconié), Solvents ( glycerol, acetone, batanol), Antibiotics {peniciltin. streptomycin. tetracveline ),
Amino acids ( lysine, glutamic acid). Single cell protein. 18

Suggested Laboratory Exercises:-

1. Isolation and preservation of industrially important microorganisms for microbal processes.
2. Determination of thermal death point (TDP) and thermal death tzme (TDTs of microorgamsm
for design of a sterilizer.

Comparative studies of Ethanol production using different substrates.
Production and estimation of Alkaline Protease.

Use of alginate for ceil immobilization.

Microbial production of single cell protein.

[F% )

IS

6 ‘~~fi'2 ! 1.4
2~ o




7. Anyoﬂxam’calbaxedonMy' syilabus
SagesudReadz‘ng_s:.

1. Aiba, S., Humphrey AE. and Millis, N F. (1973). Biochemical Engineering(2nd Edition),
. ‘

:
2
|
4
§
]
5
:
£
3

5. Enfors, $-O. andHagegstrom, [ . (2000). Bioprocess Technology: Fundamentals and

6. Jackson, AT, (1991). Process Engineering in Biotechnology, Prentice Hall. Engeiwood ciiffs,
7. Shuler, ML and Kargi, F., (1992). Bioprocess Ergineering: Basic Concepts, Prentice Hall.

8. Stanbury, PF., Whitaker, A and s, J Hall, SJ. (1995). Principles of Fermentation

16. Doran, PM. (1995). Bioproo.ﬁs Engineering Principles, Academic Press

11. Shuler, ML.(Ed.), (1989). Chemical Engéneering Problems in Biotechnology. AICHE. New

12. Lee, M. (2009). Biochemical Engineering, Prentice Hal) Inc
13. Vieth, WF., (1999). Bioprocess Ergeering-Kinetics. Mass Transport. Reactors and Gene

I8 oo O
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Microbial fermexited products: Orginic acids ( lactic acid, acetic acid &gluconic acid). Amino asid
(Aspartic acids), Alcohol “and beverages (acetone- butanoi, -beer. wine) Enzymes (proteases.
amylases, lipases, cellulases& pectinases) Microbial Secondary metabolites production,

8

Health care products and foodaddlnm Antibiotics- penicillin streptomycin; and erythromycin
Vaccines- BCG, hepatitis- B & recombinant vaccines; Vitamins- By; D & C. datry products- cheese,
10

Metabolic Engineering and industriai Products: Plant seccndary metabolites, control mechanisms
and manipulation of pheayipropanoid pathway, atkaloids, Industrial enzyvmes. biodegradable plastizs.
polyhydroxybutyrate, therapeutic proteins.

Biosafety: Security measures, laboratory information management system (LIMS .

10

Laboratory safety- safety policies heaith hazardous compounds. chemicals (xencbiate ompounds

solvents, poisons, isotopes, radioactive materils, explosives and biological strairs (bacterial. fungal
etc.) and their waste management. Biosafety Cabinets, Storage of hazardous material and disposal of
biological and radioisotope wastes. Biosafety regulation.

Elective Practical Lab BTH B13: Industrial Biotechnology & Biosafety
Suggested Laboratory Exercises:

1. Isolation of industrially important microorganisms for microb;al processes
2. Comparative studies of Ethanol production using different substrates.

2 € R
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10.
i1

12,

13.

14

1s.

16.

Microbial production of citric acid using Aspetgillusniger
Microbial production of antibiotics (Penicillin)
Cultivation techniques of mushrooms.

Press, Tokyo. " g
Atkinson, B. (1974). Biochemical Reactors, Pion Ltd. London.
Baily,J.E. and Oils,D F., (1986. Biocherical Engineering fundamentals, McGrow il Book

3

Enfors S.0. &Haggstrom L. 2000, Bioprocess Technology:Fundamentals and Applicanions.

Jackson, AT, (1991) Process Engineering in Biotechnology, Prentice Hall, Engelwood cliffs.
Shuler, ML. and Kargi, F., ;%1992). Bwprooas Engineening: Basic Concepts, Prentice
Hall Engeiwood CEffs,

Stanbury, PF. and Whitaker, A.. (1995). Principles of Fermeptation Technology. Pergamon
Press, Oxford. London.

Nielson. J. and Vissadsen, J., Bioreaction Engineering Principles, Plenum Press

Shuler, ML.(Ed.). (1989). Chetmical Engiocering Problems in Biotechnology, AICHE

Lee, M. (2009). Biochemical Engineering, Prentice Hall Inc.

Vieth. WF. (1999). Bioprocess Engeerirg-Kinetics, Mass Transport. Reactors and Gepe
Expression, John V.& Soas Inc '

Rai, B. and Dkhar, MS. (1998). New trends in Microbial Ecology. Deptt. Of Botany. NE Hil;
Univ. Shillong& ISCON, Varaasi, |

Rai, B, Upadhyay, RS. andDusey, NK. (1998). Trends in Microbial Exploitation. ISCON.
Varanasi. ‘ ‘

Glick, BR. And Pasternak. J. (1994). Molecular Biotechnology Principles and Applications
of Recombinant DNA. Panima Publishing Corp. New Delhi - |
Watson. JD., Gilman, M., Witkowski, J and Zoilar, M. (1992}, Recombinant DN A iSec Ed,
Scientific American Books, New York.

Kumar, HD. (1998). Modern Concept of Biotechnology, VikasPubilishing House, New Delhi.
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. BTH BO04:IB: Nanobiotechnology

: H tus, the Lycurgus cup,Michael Faradav and
“divided metals™, Richard ' Feynman His theory ‘and predictions, Moore’s Law,
~ Miniaturization of microprocessors. , the story of the Damascus sword. What is “nang’?
Comparison with familiar objects. From nanoscience to nanotechnology: Eric Drexler.
R
Nanoscience; Themum¢scxpimary science, Bottom-up and top-down approach of research
with examples, Different types of Nanomaterials, one-d:mensional: CNTs, its npes and

charactcrisﬁcé;TWO:dimcnsibnal:Nanoﬁlms, nanosheets. nanowalls. 19

Introduction: Hxstory~ “The purple of (

Properties of Nanomaterials, Different types of Nanomaterials and their Size. Quantur
effects. Seeing N'z;nomat'erials:,Micro pes ( SEM, TEM,STM. AFM jHow do the di Feren
types of microscope work with Nanomaterials. Preparation of Nanomaterials. Physica;
Method ( hydrothermal and solvothermal} Chemical methods, Biological methods (Green
synthesis using plants .microbes & other living organisms). _
Nanobiotechnology: Nanomedicine, Nanocosmetics .Textiles, Nanosensors i Biological,
chemical, -Biosensors,Gas sensors, mechanical ), Drug delivery,Cancertherapy, Tissue
engineering, water purification, Lab-on-a-chip LOC‘)mnocomputers,DNAcomFuze:MPJ
with magnetic nanoparticles. Current trends of research in Nanobiotechnolog. sarnculary
health sciences. — ' 18

Effect of Nanomaterials on growth and development of plants: Bioupiake, L_ovalization.
and transformation of nanoparticles wrthin plants Nanoagricuiture for sustmnable agricultura’
crop producton, application and Perspectives, Nanoparticles for herbicide. pesticides and

at gene level, Nanotoxicity and its mechanism. Sz;.fet}' tssues Current trends of resanroh on
Nanotechnology pertaining to plant sciences. [N

Electivé Practical Lab BTH B14: Nanobiotechnology
Suggested Laboratory Exercises:-

1. Synthesis of Nanoparticles by physical method & Chemical Method.
2. Green synthesis of Nanoparticles using Plant system from Leaves. fruit, callus etc
*3. Characterization of Nanoparticles using UV Visible Spectroscopy. XRD. FTIR
4. Visualization of Nanomaterials using SEM. TEM. AFM,
5. To check the bioactivity of Nanomaterials on vanous tethelogical Fung and Sactena
6. To check the effect of Nanomaterials on Plant germination parameters.
Suggested Readings:-
L. ManasiKarkare Nanotechnology: Fundamentals and Applications 20¢&
LK International ‘:jw, O
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*

- K. Eric Drexler Chris Peterson and Gayie Pergamjt.Unbounding the future: The
Nanotechnology Revolution. 1991 William Morrow and Company, Inc., New York.

3. C N R Rao.Nanoworid: An Introduction to nanoscience and Technologv.2010.
Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore.

4. ManzerH Siddiqui, M.H A} ~Whabhi, F. Mohammad ( Edjtors).Nanotcchnology and
Plant Sciences.2015.Springer. |

5. CM. Niemeyer and C.A. Mirkin .Nanobibtechnology 2012, Wilev-VCH

6. C.M. Niemeyerand C.A Mirkin .Nanobio:echnology-ﬂ . 2012. Wilev-VCH

}

Cluster: EB- EnvimnmentalBiotechnology
- BTH CO01:EB: BIODIVERSITY, ECOLOG‘_Y AND EVOLUTION

Inoduction to Biodiversity, Different types of Birxﬁvcrsz’ty and Concepts. Values ang uses of
Biodiversity (food. genes, bioconirol agents, pataral products and medicimes: Measures  of

Microbial diversity & Ecology:- Prokaryotic & Eukaryotic microbes. Physiological diversiny.
Phylogeny of Archaea. extremophils. :

Microbes in habitats like soil, oceans, human gul. Association of microbes with sukaotes ko
nutrient cycles- C. N and S. Microbial bioremediation, diodegradation. biomimng

12
Vegetation tvpes of India. Hotspot biodiversity areas in India, Red Listed plants and RED Data Beok.
Threatened plants and animals of India Role of biotechnology in reintroducing commerciaily and
economically important plants to wild. 12

Conservation biodiversity, Sustainale uses of plant genetic resources and biotechnology assisted plant

Conservation - In situ and ex sim methods. Molecular markers and therr application in plant

Food web, and energy flow. Trophic levels and ecological pyramids Biogeochemical cyeles TNTT-S
Theories of Evolution (Lamarckism, Neo ~Lamarckism, Darwinism. Neo-Darwinism and De \ries
theory of mutation), Molecular evolution. Theory of .namural selection Gene poel and gene
frequencies. Mechanism of Isolation Geretic basis of evolution

-

12
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Elective Practical Lab BTH C11: Biodiversity,
Ecology and Evolution

~ Suggested Laboratory Exercises:- '

A o s

Vegetation Maps of India ,

Identification of locally available Medicina. Plants and their use.

Evaluating Diversity in fruits and vegetables and their Morphological differences
Study and simple tests for gums, resims, dyes , fibres from plants

Any other practical according to theory syllabus.

!

REFERENCES:-

L

A - RV RN

An advanced Text Book of Biodiversity (2004) K V. Krishnamoorthy, Oxford & B,
New Delhi. !

Biodiversity and Conservation (2004). Joshi PC and Namitha Joshi, APH Publishing
Company, New Delhi.

Biodiversity and Conservation (2001) Melchias Oxford and [BH Publishing Company
Pvt Ltd.. New Delhi

Fundamentals of Ecology (1971) EP Odom B Saunders &co, Philadelphia. USA.
Evolution (1975) Savage, Amerind Fublishing Company Ltd. New Delhi

The Theory of Evolution (1993) John Marynard Smith. Canto.

Evolution (2004) Mark Ridley, Wiley-Blackwell

Singh,. T, Purohit S.S Parihar, P 2012, Soil Microbiology. Agrobios India,
Pommenville, J.C. 2010, Akanio’s fundamentals of Microbiology. Jones & Ban let
publishers.

10. Waites. M.J., Morgan, N.L., Rockey, J.S.. Highton, Gary 2001, Industria]

Microbiology. An Introduction. Blackwell Science.

11. Singh, T &Purohit S.S.- Microbial Ecology 2012 Agrobies India

BTH COZ:EB: Applied Environmental Biotechnology

Bioremediation & Phytoremediation: Biofeasibility, applications of bioremediation.
Bioreduction, Phytoremediation 10

-

11




&
B

Bioebserption and Bioleaching of heavy metals: Cadmium, Lead, Mercury, Metal binding
targets and organisms, Bi ) 10n, Metal microbial interaction, Biomethylation of
..elengea.xts (Methylation of mercury and arsenic), Commercial biosorbants. bioleaching, metal
precipitation, advantages and disadvantages of bioleaching. ~ 18

Elective Practical Lab BTH C12: Applied Environmental -
L  Biotechnology .
Suggested Laboratory Exercises:: | |
Vistto. . T
Sewage, waste water treatment plants,
Farms doing ﬂoricmm_re,: vegetable farming,
Dairy/sugar/dve industry treatment plants
Krishivaigyanikkendras for composting
Report writing of ‘various visits, i

REFERENCES—
1. Industrial Waste Water Treatment (2008) By AD Patwardhan, Prentice Hali Of India.
New Dethi.
2. Applied Bioremediation And Phytoremediation{2004) Ed By Ajav Singh And Owen
P Ward, Springer ‘

3. The Complete Book On Organic Farming And Production Of Organic Compost({ 2608 -

4. The Complete T Book On Biofeftilizer And Organic Farming (2nd Revised
Edition) [Ni115] By Niir Board, '

5. The Complete Technology Book On Vermiculture And Vermicompost {Ni1116] By
Npcs Board Of Consultants And Engi

Biopesticides Handbook [Ni210} By Npcs Board Of Consultants & Engineers,
Manufacture Of Biofertilizer And Organic Farming [Ni235] By H. Pandz.
Integrated Organic Farming Handbook [Ni248] Bv Dr. H Panda.
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Cluster: PE- Protein Engineering
BTH DO01:PE: Protein Engineering

structure prediction and determination of motifs, profiles, patterns, fingerprints, supe-r

modelling, De novo ¢nzyme engineering, strategies and case studies: Addition of disulfide
bonds- T4 Lysozyme, Xyl , Humzn pancreatic Ribonuclease: changing asparagine 10

protein specificity Fokl endonuclease, Antibodies, ncreasing  enzyme Suté.bilzi}‘ cm;:
specificity- altering muitiple properties (Subtilisin, Peroxidase),

Computational approaches to protem engineering: sequence and 3D structure analvsis,
bioinformatics tools for protein study, Data mining, Ramachandran map, Mecahnism of

stabilization of protein from psychropha!e;; and thermophiles vis-a-vis those from mesophiles.

: 10
Application of Protein engineerirg: Food and detergent industry  applications.
Environmental challenges and protein engineering, therapeutic protein production. anttbody
modelling, biopolymer production, applications in Nanobiozechnolog', Applications with

redox proteins and €nzymes, industrially Important enzymes. role in gene regulation. Other

15

. SDS - PAGE . o
3. Demonstration of Mass spectzoscopy MOLDI TOF
- Gel filtrations chroma:ogmph_v ,
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“. Protein structure prediction and classificaion =~

10. Applicdtion of Bioinformatics tools in support of protein research
1. Searching protein sequence databases

I2. Protein structure visualization

13. Secondary structure prediction

14. Protein structure prediction

15. Structural prediction through hoinology modelling
16. Ant other exercise based on theorypaper content

Suggested Readings:- , ,

1. Carl Brandon & John Tooze, “Introduction to Protein Structure,” “2nd Edition™
Garland Publishing, 1999 ‘ o o

2: PaulR. Carey, “Protein Engineering and Design,” Academic Press, 1996

3. Daniel C. Liebl_er._“lntroduction to Proteomics..— Tools for the New Biologv.”
HumanaPrcssJOOl;, o L N o :

4. C. Branden, T. Tooze. 1999 Introductior. to Protein Structure (2nd Ed.:. Garland
Science, Taylor and Francis Group, New York. USA.

3. TE. Creighton. 2002. Proteins: Structures and Molecular Properties 13rd Ed ©. W H
Freeman and Company, New York, USA.

6. R H Pain 2000, Mechanisms of Protein Folding, Qxforgi.Univ;:_rsir_y Press. Oxford.
England. 5. I. Cavanagh W J. Fairbrother. A.G. Palmer ITI M Rance, N 7 Skelton

: 2007. \ , ‘ v ,
7. S. Lutz, U. T. Bornscheuer, 2008 Protein Engineering Handbook, Wilev-VCH,
Weinheim, Germany. ’ ‘

8. D. W. Mount. 2004. Bioinformatics: Sequence and Genome Analvsis. Cold Spring
Harbor Laboratory, Plainview, New York, USA. o

9. V.N. Uversky, A L. Fink 2006. Protein Misfolding, Aggregation and Conformational
Diseases: Part A: Protein Aggregation and Conformationa Diseases iPrgrain
Reviews), Springer, New York, USA.

10. M. Zvelebil, J.O. Baum. 2007 Understanding Bionformaties (15 Ed . Garland

-

Science, Taylor and Francis Group, New York, US4,

BTH DO02:PE: Proteomics and Genomics

Genomics: Genome sequencing  strategies and programs. new technoiogies for
1 sequencing, methods for Sequence alignment and gene annowation:

Genome and Gene databases, Brief Outlook of Various Plant Genome Projects and their

Outcome (Arabidepsis, Tomato, Potato, Rice), Non- coding RNAs . Transeriptomics. RN A

interference and gene stlencing, genome imprinting, small RNAs-biogenesis and funcnors.

role of small RNAs in heterochromatin formation and gene silencing, tools to sty W

methylome and histone modifications Humane and Mouse X.-\/\ 1 "\3 .
;f 4 RSty
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Proteomics: Analysis of proteins by different biochemical and biophysical procedures like
_CD (Circular Dichroism), NMR, -UV#Visible and Hfluorescent spectroscopy, protein
identification and analysis on ExPASy server, other protein related databases, 1-D and 2-D

- Mass spectrometry based method for protein identification like PMF «protein mass
fingerprinting) and LCMS, (Image analysis of 2D gels} Data acquisition. spot detection
&quantitation, gel matching, data analysis, presentation, databases, conclusions: DIGE
(Differential In Gel Electrophoresis), alternatives to 2-DE for protein expression anajvsic,

Analysis of post-transtational modifications and protemn-protein interactions. protein chips
and arrays, future directions in proteomics, scope of functional proteomics. and Protein
databases, Protein- protein interaction, Interactome.

18

)

Elective Practical Lab BTH D12: Proteomics & Genomics

Suggested Laboratory Exercises: , |

1. Demonstration and listing of sequence retrieval online tools.
Demonstration and listing of sequence submission online 100ls.
Listing and demonstration of Protein and DNA Sequence Databases and their vi/iri 23
Demonstration of DNA and Protein Array Technology and apoiications.
Reverse transcription-PCR to examine gene expression.
Real-time PCR to quantify gene expression.
Northern and Western Blotting analysis. ’
Demonstration of Instrumentation (MALDLI'TOF, LC-MS-MS. 2DGE Y by st or
audio-visual medium
9 Protein separation techniques (CIKomatogmphy-ion-Exchange, Gel Fiitration.

Affinity; Ultrafiltration, Recombinant protein separation rechniques)
10. Comparison of Next-generation sequencing methods (by Chart’ poster preparation:.
11. Any other exercises designed by course teacher as per the syllabus.

N

oW

@ = o

SUGGESTED READINGS: |
1. Buchanan B, Gruissem G, and Jones R {2000) Biochemisir and Molecular Fotogn of
Plants, American Society of Plant Physiologists, 1754
2. Hammes GD (2005) Spectroscopy for the Biological Sciences. Wile: Interscrence,
USA.

m
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> Ja~ow and Lane D (Eds.) (1988} Antibodies - A Ladoratory Manual. Cold Spring
Harbor Laboratory, USA.

4. Lieber DC (2006) Introduction to Proteomics Tools for New Biology; Humana Press.
NJ.

5. Pennington SR, Dunn MJ (Eds.) (2002) Proteomics: From Protein Sequence to
Function, BIOS Scientific Publishers, United Kingdom.. _

6. Sambrook J and Russell DW (2001). Molecular Cloning ~ A Laboratory Manual. Vols !
— 1, Cold Spring Harbor Laboratory, USA.

7. Singer M and Berg P (1991). Genes and Genomes: A Changing Perspective; University
Science Books, CA, USA.
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